Objective: To translate the Foot and Ankle Ability Measure (FAAM) into Persian and to evaluate the psychometric properties of the Persian version of FAAM. Methods: 93 patients with a range of foot and ankle disorders, completed the Persian version of the FAAM and Short-Form 36 Health Survey (SF-36) in the test session. With an interval of 2e6 days, 60 patients filled out the FAAM in the retest session. The FAAM is composed of two subscales including activities of daily living (ADL) and SPORTS. Internal consistency was assessed using Cronbach's alpha, testeretest reliability using intraclass correlation coefficient (ICC) and standard error of measurement (S.E.M.), item internal consistency and discriminant validity using Spearman's correlation coefficient and construct validity using Spearman's correlation coefficient and Independent t-test. Results: Cronbach's alpha coefficient of 0.97 and 0.94 was obtained for ADL and SPORTS subscales, respectively. The ICC and S.E.M. were 0.98 and 3.13 for ADL and 0.98 and 3.53 for SPORTS subscale. Items were stronger measures of their hypothesized subscale than of other subscale. The ADL and SPORTS subscales had stronger correlation with SF-36 physical function (r ¼ 0.60, 0.53) and physical health summary measure (r ¼ 0.61, 0.48) than with SF-36 mental health (r ¼ 0.21, 0.10) and mental health summary measure (r ¼ 0.36, 0.27). A high correlation was found between FAAM scores and global scale of functional status for SPORTS (r ¼ 0.73) but not for ADL (r ¼ 0.42). FAAM scores were greater in individuals who rated their function as normal or nearly normal compared with those who rated as abnormal or severely abnormal for SPORTS (P ¼ 0.04) but not for ADL (P ¼ 0.15). Conclusion: The Persian version of FAAM is a reliable and valid measure to quantify physical functioning in patients with foot and ankle disorders.
Introduction
Different self-report outcome instruments have been developed by researchers to provide information about functional limitations and disabilities experienced by individuals with foot and ankle disorders 1, 2 . The appropriate selection of instruments for outcome measurement depends on many factors including the type and psychometric properties of instrument and the characteristics of subjects among whom the instrument is intended to be used 1, 2 .
Based on these criteria, Eachaute et al. 2 in a systematic review of the literature identified Foot and Ankle Disability Index (FADI) and Foot and Ankle Ability Measure (FAAM) as the most appropriate outcome instruments to quantify functional limitations in patients with varying leg, foot and ankle disorders. FADI is the former version of FAAM. The FAAM received the highest ratings for its clinimetric qualities including content validity, reliability, construct validity, responsiveness, and interpretability. In a separate review, Martin and Irrgang 1 found FAAM as one of five instruments which had evidence for its usefulness for evaluative purposes, that is, being able to measure changes over time 3 . Despite its primarily evaluative function, FAAM as a self-report, region-specific instrument has also shown ability to distinguish individuals with different levels of functional performance 4, 5 . Evidence of content validity, construct validity, reliability and responsiveness has been provided for the FAAM to be used in a population with general orthopedic conditions, including pain, sprain and strain, fractures, plantar fasciitis, bunion and Achilles rupture 3 . In addition, construct validity of the FAAM has been verified in athletes with chronic ankle instability 4 and individuals with diabetes mellitus 5 .
Reports on its psychometric properties are available for original AmericaneEnglish 3 and German versions 6 .
Although the FAAM has been shown to have a good evidence of psychometric properties, its additional validation in other cultures is needed in order to compare and contrast assessments made in different countries 7 . Therefore, the purpose of the study was to cross-culturally adapt and validate the Persian version of FAAM in a group of patients with foot and ankle disorders.
Materials and methods

Translation process
Cross-cultural translation guidelines recommended by International Quality of Life Assessment project 8 were used to translate the FAAM from the original source in English to Persian, which is spoken in Iran, Afghanistan and Tajikistan. At the first step, translators 1 and 2 who were native Persian speakers and were not familiar with the FAAM independently translated the source English version into Persian and then agreed on a common translation in a meeting with the investigators. One of the translators had experience in translating medical textbooks. Translator 3 who was native Persian speaker with extensive knowledge of the English language and with no medical background rated the quality of forward translation from the aspects of clarity, common language use and conceptual equivalence. Quality rating was used to modify the forward translation as needed. Translator 4 who was native AmericaneEnglish speaker translated the forward version back into English with further modification as needed. She was unaware of the concepts underlying the material. The back translation was submitted to the developer to test the equivalence of back-translated version with original version. Finally a pilot was conducted with 20 subjects (age range of 16e48; 14 males, six female) with different foot and ankle pathologies of averagely 6 months duration. They were asked to complete the Persian version of FAAM to find any difficult, upsetting and confusing items. No difficulties encountered by the respondents were noted in the pilot study.
Participants
During a 1-year period, a consecutive sample of native Persian speaking outpatients with a range of foot and ankle disorders referred to 1 Orthopedic and 4 Physical Therapy clinics in Tehran, the capital of Iran, and Isfahan, the third largest city of Iran, participated in the study. Multicenter character of the study minimizes any possible bias due to different cultural, semantic and demographic factors 9 . 
Instruments
The FAAM is a 29-item questionnaire divided into two subscales: activities of daily living (ADL) with 21 items and SPORTS with 8 items 3 . Each item is scored on a 5-point Likert scale representing different levels of difficulty (no difficulty at all, slight difficulty, moderate difficulty, extreme difficulty and unable to do). The ADL and SPORTS subscales have a total score of 84 and 32, respectively. The scores are transformed to percentage with higher scores indicating a higher level of functional status for each Fractures included lateral malleolus (n ¼ 10) and metatarsal (n ¼ 1) fractures. Other diagnoses were calcaneal spur (n ¼ 1) and ankle joint pain (n ¼ 3). Number (%) of missing values for years of education and diagnosis were 8 (8.6) and 1 (1.1), respectively.
subscale. The FAAM also includes three additional global scales of functional status. Two separate scales for each FAAM subscale required subjects to rate their current level of function during ADL and SPORTS tasks on a 0e100% level with 0% indicating an inability to perform any task and 100% indicating the level function before injury. Another scale asked subjects to rate their current level of overall function with responses categorized as normal, nearly normal, abnormal and severely abnormal. The SF-36 is a 36-item widely used instrument which measures health status. It consists of eight subscales, namely, physical function (PF), role-physical, bodily pain, general health, vitality, social functioning, role-emotional and mental health (MH) and two distinct higher-ordered factors, namely, physical health summary measures (PHSM) and mental health summary measure (MHSM) 10 .
These eight subscales are scored from 0 to 100 with higher scores indicating better health status. Evidence indicates that SF-36 may be a suitable outcome measure in lower limb dysfunctions 11 . In a study to assess the reliability and validity of Persian version of the SF-36, it was administered to a general population of 4163 healthy individuals 12 . Minimum Cronbach's alpha of 0.70 was exceeded by all but one of the subscales, ranging from 0.71 to 0.90. The correlation between each item and its hypothesized subscale was higher than 0.40, ranging from 0.58 to 0.95. Also, the SF-36 had the ability to discriminate between subgroups of people who differed in age and gender. While specific instruments are more sensitive to detect changes in health status resulting from a specific condition, generic instruments like SF-36 evaluate multiple dimensions of disablement that are often neglected when specific measures are used 13 .
Generic measures allow comparisons to be made between people with a wide variety of diagnosis.
Assessment of psychometric properties
Data obtained from the first administration of FAAM were used to evaluate internal consistency, item internal consistency and discriminant validity, and construct validity. Internal consistency or the degree of inter-item correlation within a subscale was assessed using Cronbach's alpha while testeretest reliability using two-way random effects model of intraclass correlation coefficient (ICC 2,1 ). Cronbach's alpha ! 0.70 and ICC ! 0.70 were considered satisfactory for internal consistency and testeretest reliability, respectively 14, 15 . To verify systematic change, the FAAM mean scores at the test and retest sessions were compared using Paired t-test 16 . To estimate measurement precision associated with repeated measurements, standard error of measurements (S.E.M.) was calculated as the square root of the mean square error term derived from analysis of variance table 16 . S.E.M. is useful for computing the minimal detectable change (MDC) or change that could be different between two or more measurements 16 . MDC was defined as 95%
confidence interval (CI) of the S.E.M. ðAE1:96 Â ffiffiffi 2 p Â S:E:M:Þ 16 .
Item internal consistency was assessed using item-subscale correlation corrected for overlap. Spearman's correlation coefficient ! 0.40 was considered acceptable 14 . In addition, item discriminant validity was tested using the correlation between each item and the other subscale. Clearly, the correlation between each item and its hypothesized subscale must be significantly greater than the correlation between the same item and its competing subscale 14 . Two standard errors were used as the significance level for comparing two correlations. The standard error was calculated by dividing 1 by the square root of the sample size 17 .
Three hypotheses were developed and tested to determine construct validity: The evidence on item internal consistency and discriminant validity is provided in Table III . The Spearman's correlation coefficient was higher than 0.57 for ADL items and 0.66 for SPORTS items with their respective subscales. Also, the correlation between each item and its hypothesized subscale was stronger than the correlation between the same item and its competing subscale. The differences between these correlations were significant for 14 items of ADL subscale and 6 items of SPORTS subscale.
Table IV displays the correlation between FAAM and SF-36 subscales. As expected, the FAAM subscales had strong correlations with concurrent measures of PF (that is, SF-36 PF and PHSM) and weak correlations with concurrent measures of mental function (that is, SF-36 MF and MHSM). The correlation between SPORTS subscale and PHSM was marginally below 0.50 (0.48) and the correlation between ADL subscale and MHSM was marginally 
Discussion
The results of the present study provided evidences for psychometric properties (floor and ceiling effects, internal consistency, testeretest reliability, item internal consistency and discriminant validity, and construct validity) of the Persian version of FAAM to be used as an outcome measure in patients with a variety of foot and ankle conditions, including lateral ankle sprain, fracture, plantar fasciitis and other diagnoses.
In general, the obtained results for the psychometric performance of the FAAM in the present study is similar to its original, AmericaneEnglish, version 3 . , very high level of Cronbach's alpha (above 0.90) for ADL and SPORTS subscales raises the possibility that there may be some redundancy among items within the FAAM subscales. However, this needs further investigation.
For construct validity, our findings were comparable to those in the original version. In the AmericaneEnglish version 3 , the ADL and SPORTS subscales had greater correlations with the SF-36 PF (r ¼ 0.84, 0.78) and PHSM (r ¼ 0.84, 0.80) than with SF-36 MH (r ¼ 0.18, 0.11) and MHSM (r ¼ 0.05, À0.02), similar to the correlations obtained in the present study. The significant difference of SPORTS scores between the two groups in the present study implies that subjects with foot and ankle disorders have more difficulties in sports activities rather than ADL. The inability of ADL subscale to discriminate between groups may be related to the high level of functioning in the young study participants with an average age of 28. Based on item-response theory analysis, Martin et al. 3 demonstrated that ADL subscale provides information regarding physical functioning in the lower range of ability while SPORTS subscale is able to collect information in the higher range of ability. Although the FAAM SPORTS subscale was able to distinguish between individuals with different levels of functional status, the clinician must remember that the FAAM has been primarily developed for evaluative, but not discriminative, purposes 3 .
A potential disadvantage of the FAAM is that the FAAM does not quantify outcome at the level of quality of life. Therefore, clinicians can decide to use another instruments like Foot and Ankle Outcome Score 20 in conjunction with the FAAM to be able to measure quality of life in people with foot and ankle disorders. The values of internal consistency obtained in this study must be interpreted with caution because it has been shown that the same Cronbach's alpha can be achieved in data sets with different structures 21 . Therefore, Cronbach's alpha does not measure the unidimensionality of an instrument 22 . While the unidimensionality of each instrument needs to be measured by performing factor analysis, the sample size of the present study was not sufficient All correlations were statistically significant (P < 0.01). Two or more than two standard errors were used as the significance level for comparing each item-subscale correlation with its hypothesized subscale and competing subscale. *** Item-subscale correlation was significantly higher for hypothesized subscale than for competing subscale at P < 0.01. ** Item-subscale correlation was significantly higher for hypothesized subscale than for competing subscale at P < 0.05. All correlation coefficients were significant at P 0.05 with the exception of correlation between SF-36 MH and FAAM SPORTS subscales.
enough to do such analysis. Another limitation of this study may be the short length of time (i.e., 2e6 days) between two measurements for testeretest reliability which increases the memory effects of first administration of instrument on the performance of subsequent administration. Furthermore, the design of the present study did not allow us to assess its sensitivity to change. Future research shall assess the responsiveness of the Persian version of FAAM to examine its ability to detect important change in physical functioning over time following a conservative or surgical intervention. The results of the present study must be generalized cautiously, because the population represented a sample with young age, with a prevalence of males and with a dominant diagnosis of lateral ankle sprain.
In conclusion, the results reported in this study confirm the reliability and validity of the Persian version of FAAM in patients with a variety of foot and ankle musculoskeletal conditions, especially those with lateral ankle sprain who constituted the majority of included participants.
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